ABSTRACT: Blood samples were collected from 118 white-tailed deer (Odocoileus oirgintunus) shot on the Fort Riley Military Installation in northeastern Kansas. Values for these deer for hematocrit, glucose, alkaline phosphatase, uric acid, total protein, albumin, and calcium were within the ranges reported in previous studies for undrugged white-tailed deer. Abnormally high concentrations of serum glutamic oxaloacetate transaminase (SGOT) and lactic dehydrogenase (LDH) were attributed to general trauma and tissue damage caused by shooting the deer. Fawns had higher concentrations of alkaline phosphatase than adults and had lower concentrations in winter than at other times of the year. Serum urea nitrogen (SUN) concentrations fluctuated seasonally. Elevated concentrations of SUN in adult males killed in December were attributed to an increased catabolism of muscle protein caused by low dietary intake and high energy requirements during the rut. Cholesterol concentrations varied seasonally without regard to age or sex.
INTRODUCTION
Use of blood tests to assess nutritional status in populations of wild deer has received considerable attention. LeResche et al. (1974) and Seal (1977) concluded that the full potential of blood analyses has not been reached, and Seal et al. (1981) stressed the need to collect reference values from specific populations of deer. Blood characteristics of wild white-tailed deer have been reported for herds in Maryland (Wilber and Robinson, 1958) , Texas (White and Cook, 1974; Blankenship and Varner, 1977) , Michigan (Coblentz, 1975) and Minnesota (Seal and Erickson, 1969; Seal et al., 1978) . The blood characteristics of wild white-tailed deer in Kansas have not been reported. The purpose of this study was to determine selected hematological and blood chemistry parameters of a wild whitetailed deer herd in Kansas. (Klinger, 1983) .
MATERIALS AND METHODS

Between
Deer were collected throughout the year by shooting in the head or neck. Within 10-30 min after death, whole blood was collected from the jugular vein of each deer into Vacutainersm and two micro-hematocrit capillary tubes. Blood samples were cooled and transported to a field laboratory. The 20-ml blood samples were allowed to clot at room temperature for 2-3 hr, then centrifuged at rcf 2,750 g for 15 min, after which the serum was extracted and frozen. Hematocrit was determined using a micro-hematwrit centrifuge at rcf 2,750 g. Samples from hunter-killed deer were collected also during the month of December in 1979 December in , 1980 December in , and 1981 by taking blood from the superior vena cava within 2 hr of death. Samples were treated similarly to those from deer collected throughout the year.
Within 4 wk after sample collection, sera were thawed and duplicate 2-ml subsamples were analyzed with a SMA-12 Technicon Analyzer@ for glucose, lactic dehydrogenase (LDH), serum glutamate oxaloacetate transaminase (SGOT), alkaline phosphatase, uric acid, serum urea nitrogen (SUN), total protein, albumin, cholesterol, and calcium. Only sera with no visible hemolysis or lipemia were analyzed.
Deer were aged by tooth eruption, wear, and dental cementum layers; those <12 mo of age were classified as fawns and those >12 mo old as adults. Data from deer collected throughout 
RESULTS AND DISCUSSION
Between February and October 1979, 54 deer were killed and useable blood samples were collected from 30 adult does and 13 fawns. Additionally, useable blood samples were obtained from 26 adult males, 28 adult females, and 21 fawns killed by hunters in December 1979-1981. Data from blood samples of the 75 hunter-killed deer that did not differ significantly with sex and age were pooled for analysis. Values for hematocrit, glucose, LDH, SGOT, albumin, total serum protein, uric acid, and calcium did not differ with age or season; therefore, those data were pooled. Blood characteristics of deer collected seasonally did not differ from those of hunter-killed deer ( Table 1) . The majority of deer killed by hunters was shot between 0800 and 1200 hours. The timeof-day at which the deer were killed and the time-lapse between death and sample collection were not correlated with any of the blood values measured. Except for LDH and SGOT, blood characteristics of deer from Kansas were within the ranges reported by Seal et al. (1981) for undrugged white-tailed deer. The high concentrations of LDH and SGOT in our deer were attributed to the general tissue trauma of shooting which could have elevated both values (Coles, 1967) .
Serum cholesterol from our deer was highly variable and did not vary significantly with age, but varied significantly with season (Fig. 1) . Mean concentrations were lowest in winter (68 mg/dl) and highest in fall (96 mg/dl). Coblentz (1975) found decreasing serum cholesterol concentrations in white-tailed deer from Michigan from October through January and believed that the change reflected quantity and quality of forage consumed. Warren et al. (1981) also observed a seasonal change in cholesterol concentrations similar to that reported by Coblentz (1975), but found no differences in serum cholesterol concentrations between deer fed ad libitum and deer on restricted intake. Vogelsang (1977) reported a relationship between reproductive condition and seasonal changes in cholesterol concentrations. Conceivably, seasonal cholesterol changes could be due to dietary or metabolic variation, or a combination of both. SUN was unaffected by age, but varied seasonally (Fig. 1) . Mean values ranged from 13 mg/dl in winter to 38 mg/dl in spring. Crude protein concentrations in rumen contents of the same deer in Kansas increased from late winter through spring, then declined (Klinger, 1983) . Therefore, SUN may have reflected the crude protein concentrations of the rumen contents.
The mean ( f S D ) SUN concentration in adult male deer collected in December (26 k 8 mg/dl, n = 26) was significantly higher than those of adult females (19 f 6 mg/dl, n = 28) and fawns (17 k 6 mg/ dl, n = 21). Adult males commonly are in negative energy balance in December because of reduced food intake and the high energy demands of the rut (Long et al., 1965; Mautz, 1978) . The resulting catabolism of muscle protein may have elevated SUN through endogenous sources of urea.
Mean alkaline phosphatase activity in December-collected fawns (415 f 208 IU/ liter, n = 21) was significantly higher than those of adult males (231 f 171 IU/liter, n = 26) and adult females (221 f 168 IU/ liter, n = 28). These findings are consistent with generally higher concentrations of alkaline phosphatase in young animals (e.g., Seal et al., 1978) . The mean alkaline phosphatase activity in adult females (222 f 62 IU/liter, n = 7) was significantly higher during spring than the 129 f 44 IU/liter of 23 adult females collected during summer-winter. The mean alkaline phosphatase activity in 11 fawns collected during spring-fall was 656 f 62 IU/liter, significantly higher than the 206 f 33 IU/liter of two fawns collected during winter.
